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Recently, increasingly invasive therapeutic endoscopic procedures and more complex gastrointestinal surgeries such as endoscopic mu- 
cosal resection, endoscopic submucosal dissection, and novel laparoscopic approaches have resulted in endoscopists being confronted 
more frequently with perforations, fistulas, and anastomotic leakages, for which nonsurgical closure is desired. In this article, we present 
our experiences with the use of over-the-scope clip (OTSC) for natural orifice transluminal endoscopic surgery (NOTES) closure, pre- 
vention of perforation, anastomotic leakages, and fistula closures. The OTSC is a valuable device for closing intestinal perforations and fis- 
tulas, for NOTES closure, and for the prevention of perforation after the excision of a tumor from the proper muscle layer. Furthermore, it 
seems to be quite safe to perform, even by endoscopists with little experience of the technique. 
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INTRODUCTION 

With the advancement of therapeutic endoscopy and com- 
plex surgical procedures based on new therapeutic techniques 
and devices, both endoscopists and surgeons are being more 
frequently confronted with clinical complications such as gas- 
trointestinal (GI) perforation, fistulas, and anastomotic leak- 
ages. The surgical management of such complications is of- 
ten difficult and time consuming, and the related morbidity 
and mortality may be as high as 5% to 30% in emergency situ- 
ations.^ Nonsurgical management of GI perforation and post- 
operative fistulas has also been attempted using various de- 
vices such as through-the-scope endoclips, endoloops, and 
covered self-expandable metal stents.^"^ However, the success 
rate of such procedures varies (55% to 69%)^ and additional 
surgical management is often required. Recently, a new over- 
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the-scope clip (OTSC) system (Ovesco Endoscopy AG, Tubin- 
gen, Germany) has been designed to create fiall-thickness clo- 
sure by using an OTSC made of a superelastic, shape-memory 
alloy (nitinol) that takes its former unbent shape after the 
clip is released. The OTSC has been successfully used for the 
primary nonsurgical closure of GI tract perforations and fis- 
tulas.^'^ In an experimental setup, other indications such as 
closure of gastrostomy sites for natural orifice transluminal 
endoscopic surgery (NOTES) procedures have been evaluat- 
ed.^'^ However, only limited data have been published con- 
cerning the clinical outcome of the application of the OTSC. 
In this article, we present our experiences with the OTSC in 
the treatment of GI leaks and fistulas, prevention perforation, 
and closure of NOTES gastrostomy sites (Table 1). The clini- 
cal significance of the OTSC system has already been dem- 
onstrated in several case series and articles. However, these re- 
ports have mainly been from the West and there are limited 
or no existing Eastern studies to our knowledge. 

CASE REPORT 

Anastomosis site leakage closure 

A 47-year-old male patient who had undergone minigastric 
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bypass for diabetes mellitus experienced anastomotic site leak- 
age. Despite a successful surgical repair, he developed addi- 
tional leakage at multiple sites, including a jejunocutaneous 
fistula. Furthermore, he developed a delayed allergic response 
to vicryl. We decided to use the OTSC system for fistula clo- 
sure. Gastroduodenoscopy with the OTSC system was per- 
formed with fluoroscopic guidance with the patient under 



conscious sedation. A total of three fistulas were identified 
and successfully closed during three separate sessions, each 
with a single OTSC. The patient was discharged with no fur- 
ther complications. 

A 32-year-old woman underwent sleeve gastrectomy for 
morbid obesity. Two weeks after the gastrectomy, computed 
tomographic (CT) scans revealed a large intraperitoneal ab- 



Table 1. Demographic and Clinical Data for Patients Undergoing Over-the-Scope Clip Placement 



Case, age/sex 


Size of defect, mm 


No. of clips (type) 


Location 


Indication 


47/M 


8, 10, 10 


3 (nontraumatic) 


Anastomosis 


Anastomosis site leak closure 


32/F 


10 


1 (nontraumatic) 


Anastomosis 


Anastomosis site leak closure 


56/M 


12 


1 (nontraumatic) 


Colon fistula 


Fistula closure 


50/M 


30 


3 (traumatic) 


Gastric angle 


NOTES closure 


57/M 


10 


1 (nontraumatic) 


Gastric cardia 


Tumorectomy, prevention of perforation 



M, male; F, female; NOTES, natural orifice transluminal endoscopic surgery. 




Fig. 1. (A) Colonoscopic findings of dye leakage from a colon fistula on the transverse colon. (B) No dye leakage occurred after over-the- 
scope clip closure. 




B 



Fig. 2. (A) Endoscopic findings of early gastric cancer with submucosal invasion located on the angle. (B) Postendoscopic full-thickness 
gastric resection and closure with three over-the-scope clips. 
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scess due to anastomotic leakage at the esophagogastric junc- 
tion. After percutaneous drainage of the abscess, we decided 
to use the OTSC system for primary closure. The fistula open- 
ing was approximately 10 mm wide. One OTSC was placed, 
successfully sealing the deficit, as confirmed by the introduc- 
tion of gastrografin under fluoroscopy. 

Inflammatory fistula closure 

A 56-year-old man presented with fever and abdominal 
pain. He had been treated 2 months previously for necrotizing 
pancreatitis and a pancreatic pseudocyst, which was drained 
percutaneously. On admission, a colonopseudocystic fistula 
was detected by using contrast fluoroscopy. After identifica- 
tion of the fistula opening by using both indigo carmine dye 
and contrast, the OTSC system was used for primary closure 
of the fistula tract. A single t-type OTSC, with only suction ap- 
plied, was used to completely seal the fistula. The fistula was 
completely healed after 5 days (Fig. 1). 



NOTES closure 

A 50-year-old man underwent endoscopic full-thickness 
gastric resection (EFTGR) for early gastric cancer. He had a 
history of chronic hepatitis B and had undergone transarte- 
rial chemoembolization for hepatoma. His tumor stage was 
TlbNOMO according to endoscopic ultrasonography and ab- 
dominal CT findings. Although radical gastrectomy with 
nodal dissection is the standard treatment, we performed 
EFTGR with OTSC closure considering his comorbidities and 
surgical risk. After the EFTGR, the size of the gastric open- 
ing was approximately 30 mm. With laparoscopic guidance, 
we used an OTSC twin grasper to approximate the opposing 
margins of the opening and three t-type OTSCs for closure. 
Successful closure was confirmed by performing a leak test 
with indigo carmine dye and room air. Three days later, we 
performed an upper GI series with gastrografin. The seal at the 
opening was confirmed with the introduction of gastrografin 
under fluoroscopy. The patient was discharged 13 days later 
with no complications (Fig. 2). 





Fig. 3. (A) Endoscopic findings of a subepithelial tumor on the cardia. (B) The proper muscle layer is visibly exposed after tumorectomy. (C) 
Endoscopic ultrasonography findings of tumor raised from the proper muscle layer. (D) One over-the-scope clip was placed on the tumor- 
ectomy lesion to prevent perforation. 
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Prevention of perforation 

A 57-year-old man underwent endoscopic en bloc resec- 
tion for a gastric subepithelial tumor (SET) involving the 
muscle layer. The preresection diagnosis was a leiomyoma or 
a GI stromal tumor. The 1.2-cm tumor was removed by per- 
forming conventional endoscopic mucosal resection with a 
standard endoscopic snare. However, after resection, the mus- 
cularis proper was exposed at the base of the tumor. Because 
of the possible risk of delayed perforation, we decided to use 
the OTSC to prevent perforation. We used the OTSC twin 
grasper to grasp both ends of the resection margin, then suc- 
cessfully closed the wound with a t-type OTSC. Two days later, 
we performed gastroduodenoscopy. The lesion was complete- 
ly sealed by using the OTSC, and the patient was discharged 
the following day (Fig. 3). 

DISCUSSION 

The OTSC has been successfully used to treat fistulas, deep 
wall defects, and perforations after endoscopic procedures.^'^ 
The OTSC system is easy to handle, and no noteworthy com- 
plications have been reported to date. In our series, all three 
patients with fistulas were successfully treated with only the 
OTSC system. In all cases, an operation was avoided. Al- 
though several animal studies have demonstrated the efficacy 
of the OTSC system for NOTES entry site closure,^'^'^^ data sup- 
porting the use of the OTSC to close perforations in clinical 
practice are still limited. Our experience in a limited number 
of cases within a single center has confirmed the preliminary 
observations reported in the smaller series, and shown favor- 
able results in terms of both outcomes and adverse effects. 

From our experience, there are three possible indications 
for the use of this system besides management of bleeding. 
The first and most obvious indication is primary nonsurgical 
closure of postsurgical and postinflammatory fistulas. As in 
our first three cases, the OTSC system achieved complete clo- 
sure of various fistulas with conscious sedation and without 
significant complications. Another potential indication of the 
OTSC system is NOTES closure. Previously, most authorities 
have used a hybrid approach for endoscopic full-thickness 
resection. Thus, in EFTGR, closure was usually performed 
laparoscopically. With the OTSC system, pure NOTES may be 
feasible depending on the size of the defect. Although there 
are no reliable data about the maximal defect size that can be 
closed with the OTSC system, limited reports have suggested 
that a defect larger than 2.5 cm may be difficult to manage.^ 
In our series, the defect size was 30 mm and three clips were 
used for a successfial closure. However, it should be noted that 
one or at the most two clips are more desirable as there is a risk 
of a gap between adjacent clips. Finally, the OTSC system can 



be used for the closure and prevention of perforation after 
endoscopic resection of deep-seated SETs in the proper muscle 
layer. Endoscopic submucosal dissection and enucleation are 
more frequently being used for the diagnosis and treatment 
of SETs.^^ Complications of such interventions include perfo- 
ration, especially for deep-seated SETs of the fourth hypoecho- 
ic endosonographic layer. As in our final case, the OTSC sys- 
tem may be used for the management of perforation and for 
closure of the defect, therefore preventing delayed perfora- 
tion, which sometimes occurs as a result of coagulation dam- 
age to the deeper layers of the GI tract wall. 

For using the OTSC system, we suggest that if the size of 
perforation or fistula is larger than the diameter of the OTSC, 
the operator should line up and placed as close as possible two 
or more OTSCs to prevent leakage. 

In summary, the OTSC system seems to be a safe, simple, 
and valuable device for the primary closure of GI perforations 
and fistulas, and may have future indications for NOTES clo- 
sure and prevention of perforation after endoscopic resec- 
tions involving the proper muscle layer. 
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